The responsibility of builders, developers, planners, architects and policy makers to promote more sustainable urban environments and buildings is consistently prioritised in nascent European, national and local planning strategies. Yet what counts as 'sustainable construction' varies by issue, sector and policy mandate. Proponents of sustainable construction might promote technological shifts in terms of materials, energy use and waste reduction, or they might encourage cultural and behavioural adaptations to how society views, uses and plans its built environment. This paper examines this problematic bifurcation of sustainable construction into two exclusive agendas: the construction technology agenda and the urban sustainability planning agenda; each constituted by distinct policy and sector-based networks. It is argued that the orientation to detail in the construction technology agenda operates at odds with the holistic process orientation of the broader urban sustainability agenda, thus complicating the effective translation or cogeneration of sustainable construction knowledge between the two networks. The lack of integration between these two sets of networks should be cause for concern, yet appears to be largely overlooked in mainstream policy processes.
Introduction
Sustainable construction has emerged as a key policy and practice sub-domain through which private sector developers and public sector decision-makers support the wider, now largely acknowledged, sustainable urban development agenda. Yet, like sustainable development before it, sustainable construction is elusive in definition and therefore patchy in its application. The term 'sustainable construction' is used to cover techniques of construction alongside matters of development and urban design. It can encompass community and accessibility concerns alongside more strictly environmental concerns.
Thus, sustainable construction envelops both technological shifts in terms of the production process (e.g. materials, on-site energy use and waste reduction), as well as cultural and behavioural adaptations towards the types of buildings or environments produced as outputs (i.e. eco-homes, carbon-neutral buildings, sustainable communities etc.).
A key feature of the pursuit of sustainable construction is that it requires a mix of technical, alongside social, political and economic expertise. As Guy and Shove argue in their study of the more specific issue of energy efficiency and buildings, sustainability and the production of the built environment has often been cast in terms of a techno-economic model of technology transfer (2000, p. 57) . In this linear model, research and development leads to demonstration projects, which then encourage dissemination of the new technology and take-up on a broader scale. Lack of take-up is understood in terms of barriers to the transfer process (p. 68). We follow Guy and Shove in rejecting this approach in favour of a relational, network approach in which the practices of producing the built environment are viewed as a result of complex inter-relationships between a variety of actors, the conflicts and congruencies of interests between actors and the framing of problems and possible solutions.
In this paper we open a particular window onto the complex relations that generate a more or less sustainable built environment, and a more or less sustainable urban development process. Here we focus on the European and British national policy and research networks that are currently involved in promoting sustainable construction. Our findings are based on 21 interviews with a range of network actors i undertaken during 2005-6, predominantly in London and Brussels. First, we set out our conceptual approach to networks and knowledge production. This is followed by the presentation of our empirical findings on the relational co-existence of two primary agendas encompassing sustainable construction issues. We consider the nature of the networks of policy, research, and industry actors involved at the European and British levels and the dynamics influencing the generation and appropriation of sustainable construction knowledge into different policy arenas.
Finally, we conclude by outlining the problems that the lack of integration across the sustainable construction platform poses for both policy and industry.
Sustainable Construction as Networks of Knowledge, Policy and Practice
As we have intimated above, in our research we have rejected a rationalist perspective on technical knowledge and expertise within the policy process, in which knowledge is an object that acts as an input to that process from outside (Busenberg, 2001 ). Rather we take a view that such knowledge and expertise is inherently relational and constructed. What counts as technical knowledge, that is the knowledge claims that are recognised as such, are constructed through social relations between social actors and the material world (cf. Latour, 1999) . Further, the ways that different actors relate to one another and to the material world provide the context within which knowledge claims are constructed, recognised and codified in policies. This relational view of knowledge lends itself to understanding the construction of knowledge in terms of knowledge networks (cf. Stein et al., 2001 ) and the dynamics of knowledge abstraction and appropriation (cf. Guy and Shove, 2000) .
Stein et al. define a network as a 'spatially diffuse structure, with no rigidly defined boundaries, consisting of several autonomous nodes sharing common values or interests linked together in interdependent exchange relationships ' (2001, p. 5) . Noting that the primary mandate of a knowledge network is to create and disseminate knowledge, Stein et al. identify three ways in which knowledge networks contribute to innovation and learning:
-They produce new knowledge through interdisciplinary research on problems as they are experienced across boundaries in different contexts;
-They produce operational knowledge, acquired through context-bound interactions between multiple sectors of expertise; and -They disseminate knowledge by blurring the boundaries between participants and researchers, thus, ensuring that 'global' knowledge is introduced locally and that 'local' knowledge shapes and at times redefines global knowledge (2001, p.
4).
Repetitive interactions within the network and among network members are important. By their nature, such networks tend to be non-hierarchical since 'it is the absence of hierarchy which gives networks their flexibility, their capacity to expand and contract in response to changing environments and the potential to adapt' (Stein et al. 2001, p.5) . This favours transmission within the network since knowledge is seen as coming from someone whom an actor has dealt with previously and who is considered reliable and trustworthy.
In a policy context, such as that involving the promotion of sustainable construction, the relationships involved in knowledge construction are further mediated by the relationships of the policy world. This has been described as the co-construction or co-generation of knowledge (Jasanoff 1990). Co-construction describes the process by which policy networks and the networks generating recognised knowledge mutually influence each other. That which is acknowledged as knowledge frames the policy problem and also the possible solutions; at the same time, the policy process influences what counts as knowledge in that context. Attempts have been made to specify the nature of such networks involved in co-constructing policy relevant knowledge. Of particular relevance has been the concept of epistemic communities (Haas 1992; .
Epistemic communities (ECs) are seen as 'knowledge-oriented groups whose cultural standards and social arrangements revolve around a primary commitment to epistemic criteria in knowledge production and application' (Litfin 1994, p. 45 ). Haas describes them as a 'transmission belt of like-minded scientists ' (2004, p. 576) and has emphasised that they are a 'network of professionals with recognised expertise and competence in a particular domain and an authoritative claim to policy relevant knowledge within that domain' (Haas 1992, p. 3) . They are distinguished and held together by: a shared set of normative and principled beliefs; shared causal beliefs; shared notions of validity; and a common policy enterprise. The network of an EC is, therefore, broader than the academic scientific community and distinct from professions or disciplines. An EC is distinguished from other types of networks by the focus on knowledge and its relative autonomy from the policy process, although there may be connections to policy actors and indeed the EC is driven by a policy imperative. Thus a sustainable construction EC would describe the mix of existing research and policy actors involved in generating knowledge of sustainable construction in terms of robust and mutually accepted claims about appropriate technology and practice that would promote sustainability as a policy imperative.
The EC framework has been criticised because of its apparent separation of knowledge from political values (Litfin 1994 ). Litfin argues that ECs problematically see power as residing in policy domains and not as a feature of knowledge generation while Haas (2004) on the contrary argues that scientific knowledge is more credible where there is a degree of separation, even isolation from policy worlds. He places emphasis on the role of 'responsible carriers' to link the EC with those policy worlds. While the EC concept may be useful in identifying particular networks of accredited expertise in terms of their relative autonomy from policy networks, it runs the danger of seeing the policy world as a series of barriers for the penetration of knowledge (Guy and Shove 2000, p. 134) and thus replicating the techno-economic linear model of technology transfer. Instead a more fluid set of interconnections between knowledge and policy need to be investigated, starting with a stronger understanding of how sustainable construction is relationally framed and understood across multiple research and policy networks.
It is useful here to evoke Guy and Shove's (2000, p. 38) However, the problems involved in the application and transferability to new specific sites is often glossed over.
So in our investigation of sustainable construction networks we pay particular attention to relationships between actors, the drawing of distinct networks that may include an EC and the construction of agendas and the framing of knowledge, as well as how that knowledge is being transferred and implemented by existing policy and research networks. Having outlined our conceptual approach, we now draw out the implications of our empirical work on the European and British sustainable construction networks.
A Bifurcated Sustainable Construction Agenda …
The range of sustainable construction related policy and industry documents released through government and non-government sources over the last five to ten years demonstrates the lack of a consistent and concise definition for sustainable construction and a tendency towards bifurcation in the sustainable construction agenda. Within the UK, the national platform is only just being established. While sustainability is an implicit priority of the developing national agenda, DTI's endorsement of the platform approach largely centres on its promotion of ICT, off-site construction, and modern construction methods. The DTI has also developed a sector-based strategy on sustainable construction. A first strategy was published in 2000 (DTI, 2000) and a revised version is currently under consultation (DTI, 2006) . The latter is a broad ranging document that identifies six areas for improvement:
 Establishing effective construction programmes;
 Developing and supporting well focused and capable public sector clients;
 Designing and decision making based on 'whole life' value;
 Using the appropriate procurement and contracting strategies;
 Working collaboratively through fully integrated teams; and  Evaluating performance and embedding project learning.
At the European and national scales, therefore, this is a technical and industry-focused agenda with a strong emphasis on the different sectors within the construction industry and on standardising techniques such as Life Cycle Analysis. The sustainability agenda is largely understood in terms of innovation, such as 'modern methods' of construction and the economics of such innovation. As one of our interviewees from the UK industry perspective put it: "[Sustainable construction] seems to have been taken as meaning the same thing as innovation".
This technical/industry agenda is quite distinct from the prevailing urban planning agenda.
At one point, at the European level, it appeared that there might be a meshing of these This weak formulation has been criticised for failing to give statutory weight to sustainability considerations in decision-making on planning applications for permission to develop (FoE 2004) . Sustainable construction would have been boosted by such a measure.
So the urban planning agenda is much more general, process-oriented and aspirational in tone. This is in keeping with the traditional role of the planning system being to weigh up and balance alternatives with their costs and benefits, rather than unilaterally promote specific substantive goals (McAuslan, 1980 ). Yet, while urban planning may prioritise holistic change over and above the technical means of delivering it, industry interests focused on sites and buildings find it difficult to comprehend and act on holistic 'urban' environment issues. For a sector historically devoted to technological innovation in material 'things', the construction industry is now finding itself pressed to deliver not merely efficient and safe homes and smart offices but dauntingly a 'sustainable built environment'.
Few industry actors, save those that are the 'big players' in the international engineering, design and development fields, such as Arup, or developers capable of delivering largescale holistic tenders, such as Crest Nicholson, have yet to embrace the social and economic dimensions of sustainable construction in their daily operations and RTD.
[INSERT There was a third position taken by some interviewees, namely a general aversion to defining the term was also expressed. The following quotes illustrate this:
"I am suspicious about trying to define sustainable construction other than to say it is innovation towards certain directions" (UK, Industrial Federation representative).
"Sustainable construction is an empty container, devoid of meaning, other than shared definitions amongst certain stakeholders. So it is crucial to get those stakeholders to 'fill' the empty vessel each time it is used" (UK/EU Research Consultant).
"Why do we need to define it? It is a waste of time to bother…do we need a definition unless it is for a legal document? I say forget about definitions because it is almost everything. But, if pressed for it, a broad definition is construction activities from a different perspective" (EU Industrial Federation representative).
"That is a tough question, how do you define sustainable construction? Because what is sustainable construction…construction by its very essence is using resources, and ideologically resource use is not sustainable" (EU Professional Association representative).
These quotes reflect back interestingly on Guy and Shove's typology of knowledge generation with the construction of the issue as the first stage. Here we have some refusal to engage in such a framing of the issue. However, these are in the minority and there is, in the documentation as well as amongst the majority of interviewees, essentially two competing framings.
This bifurcation will have an impact on the ability of technical knowledge to penetrate the policy process affecting urban development more broadly since co-production of policy and knowledge will be limited by the lack of a dialogue between these agendas. There are some discursive grounds for the limited success in promoting the sustainable construction agenda. First, the lack of integration results in a failure to address all problems of the implementation of sustainable construction methods and techniques. Second, it ignores the aggregate impact of design and management decisions at the site or project level on the macro urban environment level, which is a primary concern of urban planning. Third, industry by and large remains unprepared (strategically and practically), with some exceptions, to deliver a 'sustainable built environment' due in part to its predisposition to consider only the technical side of environmental innovation; whilst the urban planning agenda expects industry to improve the overall performance of built environments without clearly defining the limits and standards that industry requires to benchmark its progress.
With this background, we now move on to consider how these discourses of the policy agenda relate to the dynamics of knowledge and policy networks. Greater emphasis is often placed on urban design, with architects, or more broadly speaking urbanists, taking lead roles in the design and construction specifications for the built environment. Yet, a mix of opinions was expressed by interviewees in relation to the presence of architects in sustainable construction policy networks. Some industry representatives suggested that architects were "the key group of wafflers, with a lot to talk about, but not leading to anything real" (Interview EU Industrial Federation Representative); while still others felt the presence of architects in forums and discussions on sustainable construction in Europe was not explicit enough given that they "seem to be the ones who get to specify the materials" (Interview EU Industrial Federation representative).
The European focal point for these networks is DG Environment (DG ENV). However, urban planning is an area where the issue of subsidiarity looms large. The European Union has no formal competence in the area of urban planning, unlike on environmental issues.
This clearly affects the Commission's approach to this issue and the desire to suggest a cascade of policy down from the European level but with responsibility and action occurring at the national and local levels. Hence the urban planning networks largely revolve around the actions and interactions of local government networks and organisations. This too sets it apart from the technical agenda and suggests that the urban planning agenda is perceived to be a public sector issue, not of primary concern to industry actors. The emphasis on the public sector role of delivering a more sustainable urban environment underpinned the production of the EU Thematic Strategy on the Urban Environment (UTS), whose implementation largely depends on the commitment of local authorities to operationalise local strategic management frameworks.
'Local authorities have a decisive role in improving the urban environment. The diversity in terms of history, geography, climate, administrative and legal conditions calls for locally developed, tailor-made solutions for the urban environment. In addition, interviewees suggested that the working group members did not have much time to put into the process other than to attend meetings and that there was little scope for the devolution of work for members to do beyond the meetings. Another Research
Consultant from the UK suggested that the SCMT reports became so edited down in significance that they exist now as little more than an annex, listing the actors involved.
Some of the editing down was undoubtedly due to the restrictions on length imposed for all Strategies by the Commission. The UTS is also interesting for the number of key organisations and bodies, on both sides of the technical-planning divide that were unaware of its existence. A representative from Constructing Excellence stated that: "very few people knew that it was happening.
Certainly I wasn't aware until afterwards". Other agencies interviewed speculated that they may not have responded to the consultation precisely because of the "urban label". For example, a representative from an arms length government agency in the UK was unaware of any formal response and suggested that because the topic was "urban" it was not as tangible and related to their expertise as would be the case for issues like air quality or water pollution. What we see is that even where there is a public sector effort to engage with the technical framing of a policy issue and efforts made to convene a working group representative of pan-European construction sector interests little real integration is enabled through the current mechanisms used by policy networks. However, it is the role of Constructing Excellence within this initiative that is largely feeding its outcomes back into policy and practice.
[
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The dynamics of knowledge generation and appropriation
These problems of lack of integration reflected and rooted in the network structures influence the flow and impact of knowledge on sustainable construction. We conclude the analysis by considering some of these dynamics of knowledge flows.
One feature is the dearth of knowledge brokers and spanners; i.e. those who work to improve the handling and circulation of knowledge within these complex networks with their varying agendas. In the UK, Constructing Excellence stood out in this regard as the only self-acknowledged 'broker', and was also identified as such by other interviewees.
There does not seem to be an equivalent organisation taking up the broker role in the European context. ECCREDI might be considered in this light but it is itself a network, an EC rather than a broker within and between networks. Most brokering rather seems to occur within specific projects and initiatives not across the sustainable construction policy issue. The lack of knowledge brokers able to effectively link the EU and national, the technical and the policy networks is critical to the dissemination and translation of knowledge into formats appropriate to the various different actors involved in promoting sustainable construction in different contexts. The lack of knowledge brokers and spanners involved in the prioritisation of sustainable construction has meant that the various checklists and codes have not been as effectively devised and used as anticipated. This is in part due to the lack of individuals and agencies charged with taking knowledge with them from the domain of policy learning (where epistemic and policy networks ideally overlap)
to the domain of organisational learning within firms, specific agencies and local authorities, thereby effectively transforming the knowledge into something that is usable and appropriate to everyday practice.
However, there are other features of the networks and how they operate that hinder the consolidated efforts towards more sustainable construction practices. These are largely rooted in the economics of the construction industry. Firstly, the interviews suggested as well that the sustainable construction knowledge networks that do exist (both in Britain and Europe) are increasingly commercially driven. It was noted by several interviewees that commercial interests in 'green building' are eclipsing academic or expert-driven knowledge development as a public good. More emphasis is being placed on intellectual property rights and the commercialisation of green specifications and performance indicators. This is occurring in part due to the EU promotion of the marketisation of knowledge as part of an economic competitiveness agenda towards a European Knowledge Economy.
Second, the economic structure of the construction industry has a major influence, particularly the dominance of sectoral divisions and divisions within the supply chain. The production of sustainable construction knowledge is currently segmented along these lines (e.g. housing, industrial, retail and commercial, or procurement, energy, materials, design, performance etc.) This may make it more difficult to connect the commercially driven networks of technology-oriented sustainable construction with those of public sector planning, which takes a more holistic approach to urban areas. The piece-meal management of sustainable construction knowledge on an issue-by-issue technical basis is divided up amongst different sectors within the construction industry as a whole, while the strategic vision is largely left to government departments working within their own policy networks and bureaucratic silos. There is "so much compartmentalisation that no one is responsible for the gaps" (Interview UK/EU Research Consultant). The result being that any 'usable knowledge' (to follow Haas, 2004 ) on sustainable construction is either overly technical or procedurally diluted. As one UK research consultant put it: "the problem is that planners do not see construction as a vehicle to deliver sustainability and the construction and building industry does not see its role in social development or dictating behavioural change." The sectoral approach is reinforced by the current emphasis on mandatory CE Marking for construction products introduced by the Construction Products Directive (89/106/EEC).
The aim is for each product to have an EPD or environmental product declaration prepared on a life cycle costing basis. CEN TC350 Sustainability in Construction works will create a further set of horizontal European standards to address the integrated performance of buildings, but this is still in the pipeline.
Third, there are the pressures emanating from the industry for a light touch on regulation and for codes, etc. to be voluntary. Certainly there is much in the literature from DTI/DBERR and DCLG/ODPM that could lead to the conclusion that sustainable construction is largely a matter for the construction industry itself to innovate and selfregulate, and for building inspectors to consider when enforcing building regulations. One could further argue that this laissez-faire approach is reinforced by central government's emphasis on demonstration projects (e.g. BedZED, South London) and best practice schemes (e.g. BREEAM, EcoHomes; Code for Sustainable Homes), which rely on exhortation rather than regulation to spread sustainable construction. Achieving specified levels within the Code for Sustainable Homes (CSH) is now mandatory for publicly-funded housing and CSH rating will be mandatory for new housing in 2008, but requiring private new housing to achieve specified levels will be introduced incrementally through adjustments to the Building Regulations.
A representative from the UK Home Builders Federation put the case against the use of regulation:
"Ours is a risk taking industry -in that we have to work within the regulatory environment and deal with a mass retail market. The risk here is what you can do with consumers on a commercial basis. Even if the regulatory system facilitates innovation there is no guarantee that consumers will be interested in this. It is not a cost thing in terms of environmental standards and products, but a cultural thing."
Industry representatives largely favour a performance-based standards system as the route to sustainability targets because they provide a commercial context" (Interview UK Industry Federation representative). Regulations, on the other hand, are seen as becoming overly prescriptive, not only by way of setting minimum standards but in dictating to industry how to achieve them. The sentiment expressed by many in industry that they "don't believe in unnecessary regulation" surely influences the hesitance and cynicism of industry stakeholders invited to participate in policy networks like those of the SCMT working group for the UTS. The view from industry on regulation was summarised by one representative of the building sector as:
"There is some evidence of a change in government thinking towards a new approach to performance objectives but not specifying how you get them. This allows for more creative options which also relate to commercial efficiency. There is a need for a regulatory environment that empowers innovation. Positive outcomes should be outlined but not how to get there. This keeps the door open. In this sense, less is more. But I would caution that local authorities cannot foresee the best ways forward and that they should leave it to those in the market who can see mass consumer or commercial ways to innovate and deliver on the objectives."
The DTI/DBERR has largely backed the concerns of industry with regard to the market directing innovation in construction. It was stated by DTI/DBERR representatives interviewed that:
"the DTI holds a strong position on the need for industry to steer the knowledge cycle improvements and that less legislation (in other words de-regulation) via better quality regulations could simplify the processes needed and actually act as a driver for innovation."
This fits with the DTI/DBERR's specific remit of a sponsorship role for the construction industry, a role which might be seen as conflicting with putting pressure on the industry to change in a more sustainable direction. The apparent conflict is squared by suggesting that what drives innovation is the taking of calculated risks. The market should therefore lead and the public sector needs to be less risk adverse.
Other researchers on sustainable construction practice within industry have noted, however, that there is a significant contingent of stakeholders (both public and private sector oriented) with a 'strong appetite for regulation and enforcement, backed up by taxes and financial incentives ' (Cooper 2006, p. 14) . In addition, these advocates for regulatory measures, according to Cooper 'commonly identif[y] central government, particularly the ODPM and the Treasury -often aided by local planning authorities -as primarily responsible for initiating the actions required ' (2006, p. 14) . Secondary responsibility is seen by these same stakeholders as lying with those involved in the procurement of buildings along with training and professional organisations (p. 15).
A further aspect of the current regulation of the industry through the planning system was highlighted by interviewees who saw construction professionals and their state regulators as existing in a largely adversarial relationship. This was bound to lead to great difficulty in collaborating, even on an agreed shared objective. The lack of communication between regulators and practitioners was illustrated by some interviewees as a function of the lack of feedback loops at the policy-practice interface. For example, one interviewee commented:
"Planning regulations and laws that relate to building design and construction are not evidence based, therefore there are no feedback loops and there is no continued duty of care or responsibility beyond the planning application and building permit process"(Interview UK/EU Research Consultant).
Industry also has mixed views on local authority leadership. While this is seen as important, in terms of having a clear strategic vision, there should be limits on how much power local authorities wield. Particular mention was made of the general lack of confidence that public authorities have in the private sector to deliver sustainable projects.
This lack of trust is believed to hinder the planning approval process. So much so that sustainable construction-conscious development interests often decide it is not worth pursuing such projects in a given locale and will move on to somewhere more receptive and 
Conclusion
This paper has focused on the rise of the sustainable construction agenda and the significance of networks in the sustainable construction policy context. We have provided evidence that highlights the extent and significance of the bifurcation into two exclusive agendas -an industry-led technology agenda and a broader aspriational urban planning agenda -each constituted by strong policy networks. The lack of integration between these two sets of networks should be cause for concern, and yet it appears to be largely overlooked in the policy process. The orientation to detail in the construction technology agenda operates at odds with the holistic process orientation of the broader urban sustainability agenda, thus complicating the effective translation or co-generation of knowledge between the two networks. Bridging this disconnect will necessarily involve delivering mechanisms for sustainable construction that satisfy the technological imperative whilst avoiding the tokenism often ascribed to the urban sustainability planning discourse.
While there is only space to suggest some ways forward briefly, the above analysis would suggest a need for more knowledge spanners operating within, and crucially across, the different networks. These may work most effectively in specific locales and on specific projects where goal-oriented communities of practice (Wenger, 1998 (Wenger, , 2002 ) might be created. But given the importance of the economic context for the generation and appropriation of sustainable construction knowledge, market-based measures will also be important. These might include: fiscal measures to prioritise sustainable construction (through VAT or property taxes); more consumer information (labelling and certification schemes); and more investment in labour market measures to support successful sustainable construction. There is also the role of more stringent yet streamlined regulation to drive technology forward. While these are demanding changes, the goal of sustainable urban development is an important one and this suggests that some investment of policy effort would be worthwhile to ensure that the structures and dynamics of agendas and networks do not frustrate its achievement. 
